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Conclusion 
Aluminium is believed to enhance the growth of SiC, not solely by surface 
diffusion, but also by being a structural promoter for the integration 
kinetics, most likely due to AlN and Al4C3 being isostructural to SiC 
European Conference on Silicon Carbide and Related Materials 2014 
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Jeanette Hvam*1, a, Per Morgen2, b, Terence Edwin Warner1, c,  
Eivind Morten Skou1, d and Thomas Wolff3, e 
Highly crystalline 4H mesoporous , 65% accessible porosity, SiC can be obtained by processing silicon, carbon, binders, water and added aluminium under 
a specific temperature  and atmosphere profile: 
1. Pyrolysis takes place under flowing nitrogen for 12h at 850°C, where the added Al reacts with N2 to form both 2H and 3C AlN.  
2. During reaction sintering at 1450°C for 2h under argon, Si reacts with C to form  3C-SiC.  
3. With further heating to 1980°C for 2h also under argon recrystallization takes place. The product is highly interconnected hexagonal crystals  of 4H-
SiC. Al containing ternary carbide crystals  condensed from vapour or intergrown with the SiC matrix at the surface are produced as a by-product. 
Si + C + Al 
850°C, N2 
1. pyrolysis 
SiC + C + AlN 
1450°C, Ar 
2. reaction sintering 
3C-SiC + AlN 
1980°C, Ar 
3. recrystallization 
4H-SiC + Al5C3N + Al4SiC4 
 Si, C  and AlN  3C-SiC and AlN  4H-SiC 
20µm 20µm 20µm 
A solid solution of aluminium containing ternary carbides is produced as a 
by-product during synthesis. They appear as large  (>1cm) yellow 
translucent crystals intergrown with the SiC structure protruding the 
sample surface, and as large deposits  on the top of the samples and on 
the furnace walls as condensed from vapour. The crystal structure 
consists, as identified by XRD , EDX and Auger spectroscopy , of layers of 
SiC  and Al4C3 ,and SiC and AlN respectively (in the above figure C=black, 
Si,=turquoise, Al=grey, N=blue ). It is assumed that similarity in the 
structure of these compounds is responsible for the formation of 4H-SiC 
structure. 
4H-SiC    Al4SiC4  (SiC·Al4C3) 
   Al5C3N  
(AlN·Al4C3) 
        ... ACACǀA  BCBǀCB  ACACǀA  BCBǀCB … 
               2H        4H            2H        4H 
The layered crystal structure of the ternary carbides can be interpreted as 
a combination of 2H and 4H structures. Presumably the reason for these 
structures promoting the conversion from 2H to 4H SiC. 
In some places the spiral growth of 
the ternary carbide crystals is 
visible. This  suggests  that 
transition between 2H and 4H SiC 
could take place originating in 
these ternary carbide crystal 
structures. 
 
The resulting SiC structure 
The processing conditions are 
carbon-rich as can be seen from 
the residual carbon found on the 
slopes of the hexagonal silicon 
carbide crystals following the steps 
on these surfaces. Carbon clusters 
can also be found in the structure if 
conversion is not completed. 
 
The intergrowth of the euhedral 
silicon carbide crystals  is 
responsible for a mechanically 
stable end product. The individual 
silicon carbide structures  have not 
been observed to show spiral 
growth. 
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The stability of these Al-containing 
compounds is dependent on the Al 
vapour pressure, which increases with 
increasing Al content in the initial batch; 
facilitating the growth of the SiC crystals. 
The recrystallization is therefore 
interpreted to shift from surface 
diffusion to integration controlled and is 
in this way responsible for the enhanced 
euhedral grain growth, with increasing 
aluminium content. 
 
The ternary carbide crystals 
carbon 
cell wall of extruded sample (0,4mm) 
ternary carbide crystals 
